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“Next-generation indoor network enabled by photonics- and  electronics-based sub-THz technology”

Demonstrations of downlink based on photonics

Demonstrations of uplink based on electronics
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01. Motivations
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3-5 operators in urban areas

2G, 3G, 4G, 5G, and WiFi

58 different 5G bands alone (FR1)

* Reference: A global leader in infrastructure solutions for communications networks, CommScope
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01. Motivations
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* Reference: https://www.rohde-schwarz.com/se/products/test-and-measurement/sub-terahertz_256041.html * Image was generated by Bing image creator
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02. Configurations

Reference: Sang-Rok Moon et al., “6G Indoor Network Enabled by Photonics- and Electronics-Based sub-THz Technology,” J of Light. Tech. vol.40 (2), pp. 499, 2022.

OHU

Branch Unit 
(optical splitter)

THz Remote Node

User Equipment

User Equipment

THz-wave

THz-wave

Configurations of NG-indoor network with THz-band.

Detail link configurations of NG-indoor network with THz-band.
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03. Demonstrations of downlink based on photonics

Reference: Sang-Rok Moon et al., “6G Indoor Network Enabled by Photonics- and Electronics-Based sub-THz Technology,” J of Light. Tech. vol.40 (2), pp. 499, 2022.

Configurations of NG-indoor network with THz-band without 
THz-band amplifier.

DSP structures for downlink signal transmission

2.4nm

80~120 Gbps 
with 16 QAM 0~10 km

2.5 m

280 GHz

T-LDData
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03. Demonstrations of downlink based on photonics

Reference: Sang-Rok Moon et al., “6G Indoor Network Enabled by Photonics- and Electronics-Based sub-THz Technology,” J of Light. Tech. vol.40 (2), pp. 499, 2022.

Output power from the UTC-PD at a photocurrent of 7 mA. BERs as a function of sub-THz carrier frequency. 

BER curves with a short (∼3 cm) wireless distance. BER curves as a function of wireless transmission distance.

No fiber effect over 10km optical fiber

2.5 m

10 m
with amplifier

easy tunability from
photonics tech.

rectangular 
waveguide 
coupled UTC-PD

over 10km optical fiber 
and 3 cm free space

similar to output power
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04. Demonstrations of uplink based on electronics

Reference: Sang-Rok Moon et al., “6G Indoor Network Enabled by Photonics- and Electronics-Based sub-THz Technology,” J of Light. Tech. vol.40 (2), pp. 499, 2022.

Configurations of NG-indoor network with THz-band.

Experiment setup for upstream transmission. Spectrum of THz Rx output from mixer 2.

Spectrum of THz Tx output from mixer 1. 

0.5mW

3 cm

0~10 km

2 dBm

Modulation bandwidth of DML ~10 GHz

25 Gbps with QPSK
4:1 downlink(100)/uplink(25) data rate ratio

IF~9.75 GHz
300 GHz

10 cm focal length

280.5 GHz

l=1550.53nm

+5 dBm
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04. Demonstrations of uplink based on electronics

Reference: Sang-Rok Moon et al., “6G Indoor Network Enabled by Photonics- and Electronics-Based sub-THz Technology,” J of Light. Tech. vol.40 (2), pp. 499, 2022.

BER curves as a function of received optical power with various 
optical transmission distances. 

Measured BERs as a function of wireless transmission distance. 

3 cm free space

Fiber dispersion and chirp effect

Tx power: -33dBm
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§ NG-indoor network employing sub THz-band

§ Architectures of NG-indoor network

§ Demonstrations of downlink based on photonics

§ Demonstrations of uplink based on electronics

§ We need more and more data throughput/transmission distance

§ Innovative devices required



shc@etri.re.kr
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Appendix-Output power of photomixer

Output power of the UTC-PD as a function of photocurrent and optical input power at a carrier frequency of 300 GHz



NoteSpecificationsManufacturer/Part #/Name

Sampling rate and analog bandwidth120 Gsample/s, 45 GHz Keysight M8194AAWG

Bandwidth20 GHzFujitsu FTM 7977HQAIQ MZM

Output Power100 mW, WR 3.4 waveguideNEL J-band photomixerUTC-PD

Horn antenna gain26 dBiVDI DH WR3.4Antenna

Focal length10 cmThorlabs TPX100Lens

Bandwidth and conversion loss40 GHz, 14 dBVDI SAX3.4Mixer

Sampling rate and analog bandwidth80 Gsample/s, 36 GHz Lecroy MCM-Zi-AOscilloscope

--VDI PM5THz PM
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Appendix-Experimental conditions


